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1. This arbticle meports oo & study concerning the composition of fatty ascids derived
from oxidized paraffin, whevein a crude oxidized paraffin having an acid number
of spproximately 86.5 snd containing a large quantity of unsaponifisble material,
hydroxy acids and sster derivatives wes processed in e manner sc as tO recover
esgentially the straight-chained carboxylic acids from the complex mixture.
Bfforts were then made to charmcterize these fatty acids by molecular weight and
type. The general msthod of purification of the crude acids invelved extraction
with petroleum naphths or gasoline to remove & precipitate of the materials which
were rich in hydroxy acide. In addition & zinc chloride solution was used to
further pracipitate hydroxy type materials, leaving in solution the so~-called
carboxylic-ecids. These acids from the naphthe solution were then saponified
with caustic and treated so as to remove the unsaponifisble matter. The acids
after having been freed of unsaponifiable matter were then converted to the methyl
esters and these esters were subjected to fractionsl distillatiocn.

2. The fractionated esters were then saponified with alccholic alkali over a water
bath and then the alcohol wes driven off and the soaps were decomposed with briroe
chioile weid, The resultant acids were extracted with ether. The ether exiracts
were washed with water and desiccated. The acids recovered gfter the solvent had
been driven off were subjected to further investigation which involved dstermine-’
tion of bolling range and the acid number. Carbon end hydrogen analysis were
made on thesé acid fractions, and an effort was made to compare the recovered
materisls with the known structures of the common cerboxylic acids.
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Tt wae concluded thet the carboxylic acids recovered from thia oxidized pareffin
Fraction were morobasic and possessed a normal struchure. Acids were isclated
from the fractions ranging in molecular size from about C-T7 to C-23.

Regarding the significence of this work 1 feel thet it should be pointed ocub

thet all of the procedures menticped in this perticular paper are well known o
those Ffamilisr with the oxideiion of paraffin waxes end the refining of the

crude oxidstas. fThey do not represent new or novel methods of refining or separs-
tion of the snids. WMarther the methods and the technigues used in this work heve
been reportsd previously in both the German and US literature in some detail and
also in some of the older Soviet literature.

As ope example of the publicafion of a very similar tyme of work &t an earlier
date, refersnce is made to Fanitzen, et al. Fette U Seifen,¥5, 3688 (1938). This
report covers the composition of the fatty acids from the oxidation product from
Fischer-Gatsch in which the analysis of the hydrocarbom is giv&n’f@u@wed by an
explanation of the processiscg which also involved the formetion of the methyl
epter and the frectiomation of the methyl esters. The composition of the tatty
acide dervived therelyvom axe in relative agreement with that presented in this
paper and the products reoging from sbout CT s Hyls Op To fractions having molecular
weights highar than 01@33020 There are other investigators who do not agres
that the acids present ip oxidized psraffin are as simple in structure as Drabkin
and Boloveichik nonclude., :

The work described in this papsr is of the nature that requirss considerable amount
of relatively tedious laboratory investigation, howaver, it does not represent any
significant advance in the knowledge of the copposition of wax acids or lmproves
ment in the provessing of acids from oxidized waxes.

THE OXTDATION OF PARAFFIN WAX DISTILIATE « A & Drabkin and Z V Soloveichik ~
. T dourpal of Applied Chemistry of the USSR
{Vol 23, 1950)

Ihe work reportef in this papax covers an investigation of the oxidation charac-
rarigtics of & mixiure of solid paraffin and mineral oil. This fractioh would
correspond in U rafinery terminology to a crude wax distillete. The material
uged in this work comsisted of some 30% solid paraffin with the rewsinder of the
meterial being oil, In the iwtroduction to this paper it is indicated in &

brief gentencs that the USSR bas &n interest in the preparation of consistent
greasss using the oxldized warss as & fab substitute., It further points out

that paraffin wax wss the most suitsble sterting materisl developed to date and
that this work wae igvolved in atiempting to utilize the oxidized olly waxes which
would, of courss, be in grester supply and lower in cost than the oxidized refined
paraffio wax. The sctusl oxidstion studies described do not represent any novel
oxidstion methode or procedures. They ave those which are commonly used in the
oxidation of petroleum fractions and the results are somevhat es would be expected
with the role of the minsral oil being sbout what has been escribed to it in
numerous other publisations.

In genersl, the oily waxes conbainivg high percentages of oil oxidize with more
difficulty and st a slower yate than do the refined parsffin waxes. These olly
waxes also result 4n dark colored products high in bydrexy acid content and high
in nephthe insclubls acid contepts. The findings in this paper do not differ
from the previcusly indicated propertiss of the oxidates from olly waxes. It is
pointed cut that by purification procedures on the distillate that increased oxl-
dation rates can be cbiained. This hay bsen well known for some time. The
Germsns have poimted cut thet acid treating with sulfuric acid or the trestwent
with sluminun chloride increassd the susceptibility of the olly waxes to oxidation.
This particular paper does wot give any date on the use of these oxidized oily
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wexes or oxidized wax distillates for use in greass making. However, in checlking
into this matter Turther I have located a reference which indicetes that the
Soviets are actively engaged in atbempiting to prepare satisfactory greases from
the soaps of the oxidized paraffin wexes. UThe following is a reference Lo one
such effort on their part. Refersnces Oxidized Paraffin As & Raw Material for
the Production of Caleium Soap Greases by V K Tsyskoskie. Azerbaidzhanskos ) 4
Neftyanoe Khow, 76 #B, Li-21 (19%[). This paper indicated that a water stabilized {
calcium gresse has been prepsred from en oxidized paraffin wax. Their tests on :
this gresse indicsted it to be, in their opinion; roughly equivalent to watex

stabilized calciunm sosp greases prepared from naiural fets. Howsver, in reviewing

the teste on these greases it was svident that a larger smount of water of stebi=-

1ization was used in each csse with the petroleum oxidate type greases in the

rangs of three to four per cent whereas somsthing in the range of one te two per !
cent would normally be used with the conventional fatty material. TFurther the g
sosp content or the smount of oxidized paraffin wax required {26.5%) was approxi- ;
mately twice that of the patural fat which would heve been norwally used to make
& gresas of eguivslent consistency. From the performance tests given in the
paper it was not possible to sscertain the exsct quality of the greases which
had been prepered from the ogidized fractions, however, claims were made that
these gremses did exhibit satisfactory performance characteristic in plant end
automotive equipment.

It would appesr that even though the properties of the grease described here may
not be fully sguivaleat to a conventicnal grease prepared from & natural fat,

the Soviets mey be capsble of waking useble greases from the oxidized petroleum
fractions. In the eveat that the econowics within the Soviet Unicn permitted
puch a&n sction it apparently would be within their capability to utilize oxidized
paraffin wax ag & source of fatby material for use in greases. Ii would not be
expected thet the substitution of the oxidized wex fractions could be mede in
all grewses perticularly seme of the specialty greases and it would not
necessarily follow that the quality of the gresses from the oxldized wax would
be fully equivelent in all respects to the quality obtained with the wide varisty
of natural futs which sre used in gresse msking. However, from our knowledge of
greases from oxidlzaed petroleum frachtions, it would be expected that the Soviets
would be cupsble of making greases which would be ussble in a relatively largs
numbsr of spplications.

The srticls by Drebkin and Suloveichik does not contein any particularly outstend-
ing disclosures, It would be interssting to obtain additionsl information oa the
extent snd dsgres to which the Soviets are conducting work on the utilization of
oxidized fractions for grease making, s this could concelvably represent a large
saving in their waturel fats which in turn would imcrease fat availebility for
edible materials and other criticsl sppllcations.

THE HIOH TEMPERATUKE OXIDIZATION OF PARAFFIN WAX - A K Flise and A I Bykovets
from the Organic ﬁ@miatw Iaboratory of the Odesga Technologlcal Institute
of the Food and Befrigsration Industry - The Journal of Applied
Chemistry of the USSR (Vel 24, 1951)

This paper reports on what appsars to bs relatively preliminary experiments on
the high tempersture oxidation of pareffin wax with the primary objective being
the redusztion in oxidation time required without a degradation in quality of !
the oxidate, . o
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A great deal of the early work on the oxidation of paraffin that was conducted
prior o 1920 wes concerned with high lemperaturs oxidaetion, that 1s, tempera-
tures shove about 1509C. Howewer, it bas Ybeen known for sometime that high
temperature oxldations of the normal type result in acids of a degraded quality
primarily from the stendpoint of excess amounts of hydroxy type acids that are
formed and the dark colors of the products. These hydroxy scids are undesirable
in the preparation of synthetic edible fats and they ars alsc undesirable in
some other aspplications such as iz lubricstion eil additives, etc, due to their
minerel oil ineclubility. Conseyuently, most of the successful commercisl oxi-
dation of peraffin wex hss been conducted somewhere in the range of 2200F to
possibly 2500F, The Jower temparature oxidations faver high yields of carboxylic
type acids and lower smounts of the hydroxy acids. The lower temperatures alse
produce lighter colored products, which can be more easily refined and purified
to an edible form of fat or for use in other applications. It is true that the
low temperature oxidstions will require longer periods of oxidatioc. Consegquently,
larger resction veseels would be required. An adventage would be expected if the
resction could be conducted ab the higher temperatores while maintalning high
quality of products, as the resction time would be shorter and the thruput or
capacity of a given plant would be considersbly increased. This would in effect,
regult in & reduction in cost of the fatty material prepared by the oxidation of
paraffic wax.

This pevticulsr paper covers some work on efforts to oxidize parsaffin wax for
very short periods of time in the order of one minufe while using temperatures

in the range of 200 to 50000, The experimenters claim that the optimum tempers.
ture range is 300 to BOOOC and report a relatively rapid oxidation at those
temperatures showing reutralizdtion nurber or acid nunber values in the range of
20 for the one minute of contact time. It is further claimed that the amount of
hydroxy acids formed is esgentislly nil. The data in the table on page 1359
indicete the presence of no hydroxy scids, however, it alec shows that the hydwoxyl
aumber is relatively high (140 to 150). Although the method of snalysis for
hydroxy acids i3 not shown thers would be rome questlon as to whether or not thelr
enalysis lg correct if they bave s bigh hydroxyl number yet claim the practicel
sbaonee of hydzory acids.

This type of oridation, that is using the relatively short contact time at an
incressed temperabure, should lend iteelf to some form of & continuous process.

Although vot mentioned in the particulsr paper, most of the oxldation procedures
which have been in somercial vss iu Germapy and in other locations, have besu
bateh processss, In govessl, thers would be certaln economic advantages 1f the
cxidation procedura could be conducted on a continuous basis. The German litera-
ture reports a nimber of efforte to develop & contluucus process; however, the
sentinuous processes have ususlly rssulted la s degradation of product guality.

The fact that this work was apparsntly done at the Odessa Technological Instltute
of the Food and Refrigeration Indvstry way indicate that the Soviet Union is
concerned in this partienlar work with the problem of preparing edible fate from
the oxidation of pevaffin. This would be a continuation or furthexr work on the
type of process that was operated in Cermeny during World War II. The fact that
considerable emphusis is placed on the absence of hydroxy scids which would be
very undesirable in any type of edible fatty material, further indicates that
these investigators were Interssted in the utilization of the oxidates for edible
fats., Bince the prepsration of the edible fats type of cxidized materisl was
condictad in Germeny =t relatively low temperstures in the order of 100°C, in
order to obtaln & light colored product with as few undesirsble side resctions

as possible and with as low @& yield of hydroxy asids as possible, it appears that
what the investigators here mey beve in mind 1s the operation of the process ub a
bigher tempersture with a much shorter contact time and thereby reducing the cost
of the preparstion of the fatty materials. The work covered by this paper is con-
sidered to be relstively preliminary in nature in that very littls Inforwation on
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the nature of the oxidates is given with regard to their physicel and chemical 25X1A
properties.  Farther, it is %o be expected that at the low neutralization num-
bers repbfbed on in this paper, that is in the order of 2 to 20 or 30, that only
a small amount of hydroxy acids would be formed in the low temperature process
also, A commercial operation involving oxidation to only 20 neutralization
number would not normelly be atiractive due to the smmll amount of paraffin
converted to acids. However, if this oxldation were continued and, in fact,
re-cycled through this spperatus, so that contact time was increased suffi-
clently to reise the neutrslization nunber to & velue of, for example, 80 to
100, it would be expected that the amount of hydroxy acids weuld increase even
st low temperatures oxidations. In using the high temperatures involved here,
there iz & possibility that the rate at which the hydroxy acids increase with
regard to neutvalization number might ve greater than at the lower temperstures.
Tt ig ipteresting to note hers, however, that the Soviet Union apparently is
continuing to work with some vigor on various phases of oxidation work and
attempting to improve the existing oxidstion procedures as well as developing
various utilizations for the oxidates.
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